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(54) PRODUCTION OF POLYALKYLSILSESQUIOXAINE PARTICLE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject particle having a narrow particle diameter distribution, by dissolving a 
surfactant in an aikyltrialkoxysilane or the like, mixing the mixture with water and then adding a basic substance to the mixture. 
SOLUTION: (B) A surfactant (e.g. sodium solfosuccinate dioctyl ester) in an amount of preferably 0.1-50 wt.%, more preferably 
1-30 wt.%, based on the component A, is dissolved in (A) an aikyltrialkoxysilane (a particle hydrolyzate condensate) (e.g. 
methyltrimethoxysilane) to give a mixture, which is mixed which (C) water and further (D) a basic substance (e.g. ammonia) in an 
amount to make the concentration in the solution preferably >0.01 wt.%. more preferably 0.01—1 wt.% to give the objective 
particle having preferably <20 U4n. more preferably <5 ujti median diameter (mean value in volume distribution of particles). 
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* NOTICES * 
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1-This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) Process which melts a surfactant to alkyltrialkoxysilane or its partial hydrolysis condensation product; 

(b) process; which mixes water into the mixture, and (c) — the manufacture approach of the polyalkylsilsesquioxane particle 

which grows into the mixture including the process which adds an alkali and obtains a polyalkylsilsesquioxane particle. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach for manufacturing the narrow polyaikylsilsesquioxane particle of 
particle size distribution. In the sensible-heat printing field, it is common knowledge that a particle can be used for a sensible- 
heat medium so that a thermal print head may be held in the condition that neither dust nor waste is attached. As for the 
particle concerned, it is desirable that he is the inorganic granule child used for the slip layer of a coloring matter donator 
element, and a thermal print head is cleaned by scouring of the particle concerned during presswork. A poly methyl 
silsesquioxane particle like Tospeari (trademark) (Toshiba Silicone) is proposed by use in a sensible-heat medium as indicated by 
the coincidence connection United States patent application 08th / No. 976.772 (Simpson et al.. November 24. 1997 application). 
However, these particles have very broad particle size distribution. 
[0002] 

[Description of the Prior Art] The manufacture approach of the poly methyl silsesquioxane particle of hydrolyzing and carrying 
out condensation of methyl trialkoxysilane and/or its partial hydrolysate to JP.54-72300.A in the water solution of an alkaline- 
earth-metal hydroxide or an alkali-metal carbonate is indicated. The manufacture approach of the poly methyl silsesquioxane 
particle which adds methyl trimetoxysilane or its partial hydrolysis condensation product to U.S. Pat. No. 4.528.390 at this while 
stirring the water solution of a base like ammonium hydroxide is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there is a problem that the particle size distribution of the 
polyaikylsilsesquioxane particle obtained becomes very broad in such conventional techniques. When using it in a sensible-heat 
medium, an extra-large particle is too large for cleaning of a thermal print head. In order to enable it to use such a particle for a 
sensible-heat medium, it is necessary to make particle size small according to a grinding process. Such a grinding process makes 
a manufacturing cost increase. The purpose of this invention is to offer the approach for manufacturing the narrow 
polyaikylsilsesquioxane particle of particle size distribution. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the approach for manufacturing the narrow polyalkylsilsesquioxane particle of 
particle size distribution. In the sensible-heat printing field, it is common knowledge that a particle can be used for a sensible- 
heat medium so that a thermal print head may be held in the condition that neither dust nor waste is attached. As for the 
particle concerned, it is desirable that he is the inorganic granule child used for the slip layer of a coloring matter donator 
element, and a thermal print head is cleaned by scouring of the particle concerned during presswork. A poly methyl 
silsesquioxane particle like Tospeari (trademark) (Toshiba Silicone) is proposed by use in a sensible-heat medium as indicated by 
the coincidence connection United States patent application 08th / No. 976,772 (Simpson et al., November 24. 1997 application). 
However, these particles have very broad particle size distribution. 
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PRIOR ART 



[Description of the Prior Art] The manufacture approach of the poly methyl silsesquioxane particle of hydrolyzing and carrying 
out condensation of methyl trialkoxysilane and/or its partial hydrolysate to JP,54-72300,A in the water solution of an alkaline- 
earth-metal hydroxide or an alkali-metal carbonate is indicated. The manufacture approach of the poly methyl silsesquioxane 
particle which adds methyl trimetoxysilane or its partial hydrolysis condensation product to U.S. Pat. No. 4.528,390 at this while 
stirring the water solution of a base like ammonium hydroxide is indicated. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the approach of this invention, it was found out that the polyalkylsilsesquioxane particle 
which excelled the conventional technique in mono dispersion nature is obtained. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, there is a problem that the particle size distribution of the 
polyalkylsilsesquioxane particle obtained becomes very broad in such conventional techniques. When using it in a sensible-heat 
medium, an extra-large particle is too large for cleaning of a thermal print head. In order to enable it to use such a particle for a 
sensible-heat medium, it is necessary to make particle size small according to a grinding process. Such a grinding process makes 
a manufacturing cost increase. The purpose of this invention is to offer the approach for manufacturing the narrow 
polyalkylsilsesquioxane particle of particle size distribution. Another purpose of this invention is to offer the approach for 
manufacturing the polyalkylsilsesquioxane particle whose median diameter is less than 5 micrometers, without including a grinding 
process. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] The purpose of these and others is a process which melts a surfactant to (a) alkyltrialkoxysilane 
or its partial hydrolysis condensation product.; 

(b) process; which mixes water into the mixture, and (c) — it is attained by this invention about the manufacture approach of the 
polyalkylsilsesquioxane particle which grows into the mixture including the process which adds an alkali and obtains a 
polyalkylsilsesquioxane particle. 

[0005] The alkyltrialkoxysilane used in this invention can be for example, methyl triethoxysilane, ethyltrimethoxysilane, 
ethyltriethoxysilane. propyltrimethoxysilane, propyl triethoxysilane, a methyl tripropoxy silane. MECHIRUTORI butoxysilane. etc. 
The alkyltrialkoxysilane in the desirable embodiment of this invention is methyl trialkoxysilane like methyl trimetoxysilane. 
[0006] The methyl trialkoxysilane used as starting material in this invention or its partial hydrolysis condensation product can be 
obtained by alkoxyl-izing methyltrichlorosilane in suitable alcohol according to common technique. Various methyl trialkoxysilane 
is obtained with the individual concrete alcohol used in the alkoxyHzed phase concerned. Furthermore, this can also be used for 
it although the partial hydrolysis condensation product of these methyl trialkoxysilane is obtained by hydrolyzing the silane 
concerned under existence of the water of an amount smaller than the amount of stoichiometrics. 

[0007] The surfactant used in this invention is a surfactant of arbitration meltable to alkyltrialkoxysilane. These may be used 
independently, or an anionic surface active agent, a cationic surface active agent and a nonionic surfactant may be mentioned as 
an example of such a surface active agent, and they may be used mutually, combining. A suitable surfactant is an anionic 
surfactant like sulfo succinate or alkyl aryl polyether sulfonate. 
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EXAMPLE 



[Example] Hereafter, the example for illustrating this invention is offered. 

Example 1 : When ammonium hydroxide was used, in the beaker which covered. 48g Aerosol OT (trademark) was melted to 600g 
methyl-trimethoxysilane (Aldrich shrine). It put into the flask of 12L which mixed the water (deionized water) of 6L in this 
solution, homogenized with the Gaulin homogenizer, and possesses a paddle form stirrer after that. Rapid stirring of the mixture 
during 10 minutes was carried out at 20 degrees C. When the ammonium hydroxide solution was all added at once 28 40g% during 
stirring of mixture and the obtained mixture was stirred overnight, the poly methyl silsesquioxane particle was obtained. The 
particle size distribution Microtrac(trademark) Ultrafine Particle Analyzer (part number 9230-0-00-1) analyzed. For less than 0.4 
micrometers, less than 0.6 micrometers was [ less than 0.8 micrometers of particle size distribution ] 90% 50% 10%. 
[0015] Example 2: The polyalkylsilsesquioxane particle was manufactured according to the approach indicated by example U.S. 
Pat. No. 4,528.390 of a comparison. 500g water and 50g 28% ammonium hydroxide solution were put into the flask of 1L 
possessing a paddle form stirrer. It applied for 50 minutes at 25 degrees C, and 200g methyl trimetoxysilane was added. After 
addition, the mixture was heated to 80 degrees C, and was stirred for 2 hours. What was obtained was the poly methyl 
silsesquioxane particle floe with wide distribution width of face. 

[0016] Example 3: When a sodium carbonate was used, in the beaker which covered. 9g Aerosol OT (trademark) was melted to 
100g methyl-trimethoxysilane (Aldrich shrine). The water (deionized water) of 1L was mixed in this solution, and it put into the 
flask of 3L possessing a paddle form stirrer. Rapid stirring of the mixture during 10 minutes was carried out at 50 degrees C. 
When 5% sodium-carbonate solution of 20mL was all added at once during stirring of mixture and the obtained mixture was 
stirred for 1 hour, the poly methyl silsesquioxane particle was obtained. The particle size distribution Microtrac(trademark) 
Ultrafine Particle Analyzer It analyzed. For less than 0.4 micrometers, less than 0.6 micrometers was [ less than 0.8 micrometers 
of particle size distribution ] 90% 50% 10%. 

[0017] Example 4: When a sodium carbonate was used, in the beaker which covered. 9g Aerosol OT (trademark) was melted to 
300g methyl-trimethoxysilane. It put into the flask of 3L which mixed the water (deionized water) of 1 .5L in this solution, 
homogenized with the Gaulin homogenizer, and possesses a paddle form stirrer after that. Rapid stirring of the mixture during 10 
minutes was carried out at 20 degrees C. 
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